Carbon tax is an effective measure to build low-carbon economy and has significant influences on economic growth. 
Introduction
The U.S. House of Representatives passed "American clean energy security act" by a narrow majority in 2009. The b ill authorizes the government can impose carbon tax on products, which will be exported to the U.S. fro m other countries. The b ill will be effect ive fro m 2020, and The Un ited States will impose punitive carbon tariffs to those counties including China, wh ich will not taken actions to cut carbon dio xide emissions. In this international environment dominated by the U.S., it is an inevitable trend to impose carbon tariff in the future, wh ich is a heavy blow to China that exports high carbon products. The Chinese government should take effect ive measures to optimize the struc ture of products and reduce energy consumption to face the new "green trade barriers". Generally speaking, higher energy prices will reduce energy consumption, which results in fewer greenhouse gas emissions. However, in this era of highly developed international trade, as is unrealistic Ch ina alone raise energy prices, while carbon tax on energy consumption is effective measures for each country to reduce carbon dioxide emissions and build low-carbon economy. Foreign studies confirmed that carbon tax could effectively slow down climate warming (Floros and Uvlacho, 2005 ) [1] , and had significant influences on macro-economy and industries (Goto, 1995) [2] . Lee (2008) analy zed the impact of carbon tax and trading emissions on different industries .The conclusion showed that the carbon tax only has a negative impact on . If the two measures were carried out at the same t ime, the carbon tax could boost gro wth [3] . So me research of carbon tax on Chinese economy showed that a carbon tax would cause large losses in China (Gao, 2002) [4] . This was consistent with Wei's conclusions. Wei etal (2002) quantitatively analy zed a carbon tax on the Ch inese economy and greenhouse gas emissions by a computable general equilib riu m model. The results implied that the carbon tax caused a great impact on Chinese economy in the short term, but had not long-term influence on Chinese GDP [5] . However, this didn't mean that a carbon tax, in the long run, wouldn't have any effect on the economy, because the carbon tax could change the structure of income distribution because of wages shrink. Consequently, the consumption declines and holds back the development of Chinese economy. Zhu et al (2010) [6] analy zed the impact of the carbon tax on different industries and concluded that a carbon tax has different influence on different economic sectors. Those industries with high emissions suffer the biggest impact. In non -energy sector, toys, text iles, clothing and other departments are badly affected, while other industries are benefited, for examp le, touris m, communicat ions, electronics and so on. In this paper, panel data model are built by China's provincial statistics to analyze the relationship between economic gro wth and carbon tax, and concluded: the impact of carbon tax on economic growth in Ch ina varies considerably between different regions; carbon tax could stimulate most of the eastern region's economic gro wth, wh ile can hinder some p rovinces' in middle and western areas. Therefore, single carbon tax is against Ch inese harmonious development of the regional economy, which asks our Chinese government for carry ing our various carbon tax policies in different regions. The conclusions of this paper provide realistic basis.
Model Built and Empirical Analysis

Model Built
This article aims to analyze the impact of carbon tax on economic growth, and we use Cobb -Douglas production function to analyze. Because the production function only explained relat ionship among capital factor, labor factor and output value, we amends it in order to analyze impact of carbon tax on as follows:
Where, Y is GDP , K is fixed investments, L is emp loyee, CT is carbon tax. Both sides of equation
(1) are taken the logarithmic at the same time.
The equation (2) is econometric model about carbon tax and economic g rowth. Where, i is random error. Then, we require to determine specific equation, in other words, whet her i c , i , i , i are equal or not. This needs to adjust them through testing hypothesis below. 
Data sources
The data used in this paper originates calendar year "China Statistical Yearbook" and "China Co mpendiu m of 60 years' Statistics", and resource taxes are fro m the "China Statistical Yearbook ". The data of GDP are based on the 1978 actual value, so the data are comparable in the same price level.
Since Ch ina has not imposed carbon tax, therefore, we use the resource tax instead. The data is similarly actual currency that eliminates price element. Inves tment in fixed assets and number of emp loyees originates the "China Co mpendiu m of 60 years' Statistics "and investment in fixed assets also eliminates price element.
Analysis of regression results
The results show that the random errors of regression equation exists obvious autocorrelation by on the model (2). Therefore, is used and effectively eliminates the serial correlat ion. The regression results are showed in Table 1 . Regression results show that most parameters estimations are significant at the 10% confidence level in t-test. The impact of carbon tax on economic growth is obviously equal in d ifferent regions. The impacts are the biggest in Beijing, Jiangsu, Shandong. Their coefficients are 2.02, 2.1, 1.52respectively. Sichuan, Chongqing and Shanxi' coefficients estimations are 0.005, 0.01, 0.03respectively. They are the least in all coefficients. The effect is diametrically d ifferent in various provinces. The carbon tax's coefficients of Beijing, Shandong, Jiangsu provinces are positive, wh ich man ifest carbon tax is conducive to economic gro wth in these provinces. For examp le, Beijing's coefficient estimation is 2.02. It means that the Beijing's GDP will grow 2.02% if carbon tax increases 1%. However, carbon tax coefficients' estimations of Heilongjiang, Shan xi, Neimenggu provinces are negative. It means that carbon tax prevents economic growth. Take Shan xi Province for examp le, the coefficients estimatio ns of Heilongjiang Province is -0.68. It manifests that the Heilongjiang's GDP will drop 0.68% if carbon tax increases 1%.Overall. Carbon tax has negative effect mostly in the relatively poor middle and west areas or provinces with large energy production, while impacts in eastern areas are mostly positive. Note: T-statistic in parentheses, *denotes statistical significance at the 1% confidence level, **denotes statistical significance at the 5% confidence level while***denotes statistical significance at the 10% confidence level.
Main Conclusions and Policy Recommendations
In this paper, using the panel data of 29 Chinese provinces from 1999 to 2008 and GLS , we analyze the impact of carbon tax on economic gro wth in Ch ina. The main results and policy reco mmendations are as follows:
Basic conclusions
The impact of carbon tax on economic growth changes region by region in China
Energy consumption and carbon dioxide emissions are various in Chinese regions because of different economic structures. So the effect of imposing carbon tax on regional economy is different. Poor provinces with abundant natural resources produce primary products and high-carbon products. Therefore, carbon tax will directly increase the production costs of local firms, not conducive to economic development. However, provinces in eastern region are engaged in deep processing and high -tech industries with less carbon dioxide emission. So, it has just little impact on economy to impose carbon tax.
Carbon tax will change the pattern of regional economic development in China
There are obvious differences of the economic structure in regions in China. Economy is dev eloped in eastern region, and its industrial structure is more reasonable than the middle and western regions, while economic development in middle and western regions is relatively backward and relies too much on abundant natural resources. Therefore, their energy consumption per unit of is more than that in eastern region. In this way, carbon tax constraints of economic development in middle and western regions, which will change China's current economic development pattern.
Policy recommendations
Implement various carbon tax policies; encourage inter-regional transfer of industry
According to negative impact of carbon tax on middle and western economy, carbon tax and coordinated development of regional economy should be considered. In the be ginning, the Ch inese government can carry out various taxes according to economic development and industrial structure, and then continue to remove policy differences. For instance, high carbon tax is putted into effect in developed regions and low carbon is carried out in poor regions or provinces with large energy production. This method not only promotes industry's structure of eastern regions but also protects local enterprises of middle and western regions.
Provide policy and financial support to middle and western regions; achieve harmonious development of the regional economy
Carbon tax, a "double-edged sword" has a larger negative impact on economic development of the central and western regions, not conducive to China's regional econo mic deve lop ment. If handled properly, it can pro mote regional econo mic development. Th is requires the government to invest new carbon tax revenue in the backward areas in middle and western, strongly gives aid to local enterprises, and give policies and financial support to the local low-carbon enterprises. Also government should increase investment in hu man capital in middle and western regions, to improve the quality of the local workforce. In the production, the necessary technical should be provided, the produc tion chain extended, and the industrial structure optimized and upgraded.
